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1 

[0 0 0 1] 

tt. *£v>*«B«t, SW^^^^« 

WITT, KttWWW**^ *»tt*ffltt**bTl» 
5. 

[0 002] 

[«*0ft«] iS*> B»*>t^0jK«flMt % Rxm 

) ftcmASjRatxafltXA,v h («t, mr^ 

-«0tt«*fcfc:J:D, ftBB*ffi*£R*HirRTfc 

TttittMW, MRV; FTI*X«£BJKEftlC*l>« 
[0 0 0 3] L*u «*o**tt«»fittj»*lcJ:* 

*ffiT**£&*s, £6ic&0t£ft$<D*£ftMR& 
[0004] *is, m&Bmvmtofimmwzwfit 

^oT^*[Fe/Cr]N^*t-rSAX*TBtT* 

UfcfrL— . X (Phys. Rev. Lett. ) ^6 
1*, 2 4 7 21, 1 9 8 8*]. L*U £<DAI& 

&-hKOe<h*i*<> C10MTttXJBtta%^. 
[0 0 0 5] 

[XflAUHfclJ^fcTSRH ±E©«K:, 
[0 0 0 6] 



2) #ffl¥4-218982 

2 

ft<ifc2»©Btt»R**l,T«0. #ffift®RJi£ 
RB%tf#B{£ftRX©J9*ftt#* 2 0 0:t>^X ha 

[0 0 0 7] *«W0B»tttt»*X?Tfct #Btt» 

TS-rzTt <n»«»««WtlSJ(lfl|0««AHct <!:«« 
$R/i0)&{K;fjHcs©|HJ (Hc2<H<Hc 3 ) T&5£ 

[0008] *nmomitmmzR\,>*mitK<DaM\* 

ft\zmm2tlfc\,W A#»lCtt, Fe, Ni, Co, M 
n, Cr. Dy, Er, Nd, Tb, To, Ce, GMWffSl, 

Fe-Si, Fe-Nl, Fe-Co, Fe-Gd, F 
e-Al-Si (t>^X^), Fe— Y, Fe-Mn, C 
r-Sb, Co*7^7 7X§4. Co-Pt, Fe — A 
L Fe-C, Mn-Sb, Ni — Mn, Co-O, Ni-O, 
Fe-O, Ni-F, 7x7<h^»SLK 

[0009] *«w-ctt, cn60«ttfta>e«aa<0 

[0 0 10] &BttffR/3©Rff©±|Bf;L 2 0 0*> 
yxh-AT**. MtKRoffSOTKttttk: 

<k0ft<fcoTXJHife&*ft<fc*. *fc, JP$£4;t> 
^XhO-AWittnfl RiP«r^-t«^21t^* 

ftt&O, RXfcfcfftfc*. IS*iBfc©*#3 

[0 0 11] ft«ttR©««*tt, BJHShsamc* 

«^.«tt0. 0 0 lOe-Wl OkOe^eBBH^Safia 
RftitfJ:^. R&T*BttffR®fitt;ft0>Jt 
fck 1 . 2 : 1-100 : 1, «FSl<fi5 : 1-5 
0 : 1, J:D#f:L<tt8 r 1-20 : IT**. 

[0 0 12] ft* v mstMMMmm¥+tzmEt*m& 

«3ittlSRO^tf-J|[5^2 0 0-4 0 0^->^XhD 
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3 

[0 0 13] ftttAanottftffRoSfttttt^ttlClH 

to o 1 4] jMMtRRBtt. «aa<DSft*«tt8R 

[0 0 15] &m#m&ftt\sT\t, Au, Ag, Cu, 
Pt, Al, Mg, Mo, Zn, Nb, Ta, V, Hf, Sb, 
Zr, Ga, Ti, Sn, Pb^RtfCft U 
K ¥4JH#Rtt#tbTtt, Si, Ge. C, B*ROC 

Rtt#tLTtt, SiOz, SiO, SIN, Ah0 3 , Zn 
O, MgO, T\N®&VZtl*>\zm07C*£WilBLtzh 

[0 0 1 6] #*ft«R0jp*|& 2 0 0t>^XhD 
-J+Zm^Zt, #Rtt»RlK:J:D&tt«tttiSori/ 

S3. RJS#4:*>yxhD-AHTlCfc-5<S:, 
■tt*RRIII«>RMBSftEffi]9<*fr<ft0ilfir i ffiflSft 
»R©«ft*iai^ffiJl&6tt«*t^i;jc< <&5. 

[0 0 17] «ttXtt#«tt»R<&R#tt, 3B£«? 
Eftfc, C«aiR7RfMI, *-3?x«TO%5Hff*e 
.fcOMCTSZ:*:**'?**. KR<Z>£MBfltt. 

[0 0 18] *H«<DRSfi|«»JRR7K:^^T« AX 
*^R©»igLI9lgl5iaNJc»tRHtttt<, SW^T 

tt*<£i; Sift, N*5 0ttTtt«W» 

[0 0 19] EUaRWTtt, i^ItLT§l^« 
*&«2aR©Rtt*R«tf*ffl^T^*!^ flttftftt 

-en^n&ft* 3 «a±o«tt»R&ffli^ ^ t k:* 

[0 0 2 01 *±H©«tt»R<D*Bictt, BAs 
tfV>»*RfcH'^*»ORflsKfjfcR3WR»n6nT*J: 
RR9ltHcDftabOMWH]»fRlt6«iT6J:^. 



(3) mi¥4-'2 1 8982 

[0021] urn*, mmm. x/ty*u>m »r 

»Xtr$>*$/-tt (MB E) ^<D*ftTff5. *fc, £ 
RfcbTtt, MgO, GaAs, 7i7 

[0 0 2 2] Cut, ft&RB. ««*Rt«Wbfl!)35rfi| 
«)R«R«RRT«. R»ft©*» «fc*<0»fco&28 
R©«tt»R02fctf(»fC«ftbTttWr*, Bmc^f 

<fc-5^, 2^^a^R^oHc^^-n-€ r nHciR(y: 

Hciin (0<Hc2<Hc 3 ) . ftft ^RR«H^ 
i0 H<-Hcnj (Hcmti* R&ffR®0Rft*tgfDr5Ji0 
) tt&Z&5\Zt>>VT&<. RftffRR® 
HtWi;- (ft) ^ICf6]^T^ 

(I) Ttt, *^RttRRHR(b»Aa-MCM^ 

[0 0 2 3] *8MK«£±tfTHci<H<Hcs(D«« 

(II) RttRRROOBfl^rA^SSL. tt 
ft»R»©2fet;0©«fc*iSi«2VWca!ifij€rta:S. B 

l,fcHcii<H©R*fc (III) TMJ % 

[0 0 2 4] ^*ttn«Wfe«H€R*$-&sa:» -Hc 2 

<h« (iv) Trtt«tt*RS©R^®©Wb*iaitt 

+ *lft<D*iT?*S^ -He* <H<-Hc t <D®*£ 

(v) -e». «tt»RR©o«ft:*i»itt-*rsiicRte 
i/, Rtt*R»©&tAa(oafls*ifiittsv»fca!rai*fc^ 

MIC, H<-Hcm©R« (VI) Ttt, fl&ft^RJP© 

(II) Rtf (V) *C» fiB^^CSS^ja 

[0 0 2 5] Rtt»R)i®fc0!l^«Hc«)/h*«cNI t . 8 
Fei.t (Hci&Oe) £Btf % R&ttRBftfcHc®** 
**ViWAtfCo (Hcigc+Oe) *a-5?Ctt«k0, ft 

MRsd^^en^. 

[0 0 2 6] 

LTRWf*. Bltt, *»W<D»RW-C*SAX|fr? 

S«4±}C«H4»RM., Mi, M -,, M £*TU 

N ... N -i£*Tf*. 
[0 0 2 7] HT, *»W&^«^H»«S*ICcfcD« 

wr*. 

**tbT^f7Xa«4*fflK jBftA3R*R(B0> 
^iCAn, 1 0* B -1 0- ,9 lorr*T«a3l**ff5. 

T«>BR««>7AXB?RlftffHLA:. «^SSo 
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(4) 



5 

CO 0 2 8J «tt«K^#«ttNI||^:^6^«^JSg|0!) 

£;fct*T, [Nio. 8 Fe*.*(30)/Ca(20)/Co 
(30)/Cu(20)] 5 £^$nT^*«£ % 3 0*>^X 
hD-AJ5©Ni8 0%-Fe 2 0 %<Z)£&ffR % 20 

A I -T M IB 

[Ni 



1 8 9 8 2 



®i&tmmjjft\ztezj:5\ziMm&p>> -5oo-5 

[00 3 0] 
ttl] 



J0 



AR 
R 

[0 0 3 1] 

an 



AR _ Rmax- Rnin 



R^in X100W 



J* 



[Nio 
[Nio 
[Nio 
[Nio. 
[Nio. 
[Nio. 
[Nio 



» Feo. , (25)/Cu(55)/Co(25)/Cu(55)]i 
s Feo. 2 (25)/Cu(55)/Co(25)/Cu(55)]2 
> Feo. i (25)/Cu(55)/Co(25)/Cu(55)]3 
. s Feo. t (25)/Cu(55)/Co(25)/Cu(55)]s 
s Feo. i (25)/Cu(55)/Co(25)/Cu(55)]r 
8 Feo. * (25)/Cu(55)/Co(25)/Cu(55)Lo 
8 Feo. 2 (25)/Cu(55)/Co(25)/Cu(55)]is 
. b Feo. 1 5 Moo. os (25) /Co (55) /Co (25)/ 
Cu(55)]s 

[Nio. s Feo. i (25)/P t (50)/Co(25)/P t (50) ]s 
[Nio.8Feo.2(25)/Al(4)/Co(25)/AI(4)],s 
[N io . . Feo . 2 (25) /T i (4) /Co(25)/T 1 (4)]i 5 
[0 0 3 2] H3Rtf04fc[NlFe(25)/Cu(55)/C 

o(25)/cu(55)] 5 <DB-H&KRzfmmm-&mm 
[0 0 3 3] m&m 

mmmi tmm\zbxm2\z^tmmo6m<om^i& 30 

A X » -T K ft 



AR/RO) 

1. 2 

2. 9 

4. 1 

5. 5 



6. 
7. 
8. 

5 
3 
3 
4 



1 
5 

. 8 

0 
0 
0 
0 



[Nio. 8 Feo. t (30)/Cu(20)/Co(30)/Cu(20)]. s 
[Nio. s Feo. 2 (30)/Ca(35)/Co(30)/Co(35)]i s 
[Nio. 8 Feo. 2 (30)/Cu(50)/Co(30)/Cu(50)]i s 
[Nio. a Feo. 2 (30)/Au(20)/Co(30)/Au(20)], s 
[Nio. s Feo. 2 (30)/Au(35)/Co(30)/Au(35)]. 5 
[Nio. s Feo. 2 (30)/Au(50)/Co(30)/Au(50)], 5 



: [0 0 3 4] RO^B$*^r6](E. A. ) XttHJBfttW 
ft (H. A. ) (CftSBi8«£-3 0 0 0Oe-3 0 0 0 

[0 0 3 5] 
GS2] 

£ AR/RCK) 

H//H.A. H//E.A. 
1.4 



4.4 
9. 9 
2. 9 
4. 0 
4. 7 



8. 8 
0. 7 
2. 9 



1 • . a vou/ / rt. u v*3w / 0 VoU^ / AU \uU/ J i 5 4 7 

[0 0 3 6] I [Fe(30)/Cu(35)/Co(30)/Cu<35)], 5 40 L, L**Wt«*»*ift*WW«*H««fltf||c 



*J:tf[Ni(30)/Cu(35)/Co(30)/Ca(35)],s«$fiS 

[0037] n. ±snjgfisi©<a(c. #Kttif^@©a 



50 



[0 0 3 8] 

[»«©»*] EUKnUftaooBftfitt 
SMiS^T. &Oe~&+Oeg£©^3t.»fl.W«l-t«S 
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(5) 



#B8¥4-2 1 8 9 8 2 



8 



I® 2 ] *&m<om <5 B - Hfi^coS^a 

[S3] [Ni Fe(25)/Cu(55)/Co(25)/Cu(55)]s 
[»4] [Ni Fe(25)/Cu(55)/Co(25)/Cu(55)]s 



1 :AX^m Mi.Mi.-.M .i,M : fiSf$»BS/I* 



[01] 



Mn 
IMn- I 




> i 



[02] 
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(6) 



WHW4-2 18 9 8 2 





(31) «fcfi£®#^ 4$Bl¥2-244669 

(32) «fcB ¥2 (1990)9^140 

(33) «fc«±SII B* (JP) 
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